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IRUWKHKHDW JHQHUDWRUV WKH FROOHFWRUV DUHD $FROO IRU WKHWKHUPDO VRODU V\VWHP WKH SHDN SRZHU :39 IRU WKHSKRWRYROWDLFV\VWHPHWF
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 IRU WKLV UHDVRQILWPHDVXUHVKDYHEHHQVHWXSLQWKHDQDO\VLV
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1RWDOOWKHHQHUJ\HIILFLHQF\PHDVXUHVDUHDSSOLFDEOHWRJHWKHUEHFDXVHVRPHRIWKHPDUHLQFRQVLVWHQWZLWKWKH RWKHUV HJ D FKLOOHU SOXV D KHDW JHQHUDWRU LVLQFRQVLVWHQWZLWKDFRPELQHGKHDWSXPSDVFOHDUO\LQGLFDWHGLQ7DEOH
&RVWRSWLPLVDWLRQSURFHGXUHE\DSSO\LQJDTXDVLVWHDG\VWDWHFDOFXODWLRQPHWKRG
7KH HQHUJ\ SHUIRUPDQFH RI WKH UHIHUHQFH EXLOGLQJVZDV FDOFXODWHG DFFRUGLQJ WR WKH ,WDOLDQ WHFKQLFDOVSHFLILFDWLRQ81,76,WDOLDQ2UJDQLVDWLRQIRU6WDQGDUGLVDWLRQZKLFKVSHFLILHVDTXDVLVWHDG\VWDWHFDOFXODWLRQPHWKRGEDVHGRQWKHVWDQGDUG(1 ,62  (XURSHDQ &RPPLWWHH IRU6WDQGDUGL]DWLRQ  WR GHWHUPLQH WKH QHW HQHUJ\QHHG IRU VSDFH KHDWLQJ DQG FRROLQJ 7KH PHWKRGFRQVLGHUV WKH VWHDG\ VWDWH EDODQFH RI KHDW ORVVHVWUDQVPLVVLRQ DQG YHQWLODWLRQ DQG KHDW JDLQV VRODUDQG LQWHUQDO HYDOXDWHG LQ DYHUDJH PRQWKO\FRQGLWLRQV 7KH G\QDPLF HIIHFWV RQ WKH QHW KHDWLQJDQG FRROLQJ HQHUJ\QHHGV DUH WDNHQ LQWR DFFRXQW E\LQWURGXFLQJ G\QDPLF SDUDPHWHUV LH WKH XWLOL]DWLRQIDFWRUV WKDW DFFRXQWV IRU WKH PLVPDWFK EHWZHHQWUDQVPLVVLRQ SOXV YHQWLODWLRQ KHDW ORVVHV DQG VRODUSOXVLQWHUQDOKHDWJDLQV
7KH ERXQGDU\ FRQGLWLRQV DSSOLHG LQ WKH PRGHO DUHGHVFULEHG LQ WKH ³2SWLRQV IRU WKH FRQVLVWHQF\RI WKHPRGHOV´VXEVHFWLRQ
)RU HDFK EXLOGLQJ HQG XVH FRQVLGHUHG WKH WRWDOSULPDU\ HQHUJ\ KDV EHHQ FDOFXODWHG DV WKH VXP RIQRQUHQHZDEOH DQG UHQHZDEOH SULPDU\ HQHUJ\ 7KHSULPDU\HQHUJ\IDFWRUVZHUHDVVXPHGHTXDOWRIRUQDWXUDOJDVDQGIRUHOHFWULFLW\
7KHJOREDOFRVWDQDO\VLVZDVSHUIRUPHGDSSO\LQJ(1 (XURSHDQ &RPPLWWHH IRU 6WDQGDUGL]DWLRQEZLWKWKHIROORZLQJDVVXPSWLRQV
x FDOFXODWLRQ WLPH RI  \HDUV FRQVLGHULQJ DILQDQFLDOVFHQDULR
x UHDOLQWHUHVWUDWHIL[HGDW
x FRVWVRIHOHFWULFLW\DQGQDWXUDOJDVGHULYHGIURPWKH 1DWLRQDO $XWKRULW\ IRU (OHFWULFLW\ DQG1DWXUDO*DV$((*
x DQQXDO LQFUHDVH LQ JDV SULFH RI  DQG LQHOHFWULFLW\ SULFH DFFRUGLQJ WR WKH JXLGHOLQHV(XURSHDQ8QLRQE
x DQQXDO PDLQWHQDQFH FRVWV YDULDEOH IURP  WR RI WKH LQYHVWPHQW FRVW GHSHQGLQJ RQ WKHWHFKQRORJ\
x WHFKQLFDO OLIHVSDQ RI EXLOGLQJ HOHPHQWV IL[HG DW \HDUV RI V\VWHPV YDULDEOH IURP  WR \HDUV
7KHUHVLGXDOYDOXHRIHDFKEXLOGLQJFRPSRQHQWDWWKHHQGRIWKHFDOFXODWLRQSHULRGFRQVLGHULQJLWVOLIHVSDQDQGUHIHUUHGWRWKHVWDUWLQJ\HDUKDVEHHQWDNHQLQWRDFFRXQW
7KHFRVWRSWLPLVDWLRQZDVFDUULHGRXWE\PHDQVRIDSURFHGXUHEDVHGRQ D VHTXHQWLDO VHDUFKRSWLPLVDWLRQ
WHFKQLTXHFRQVLGHULQJGLVFUHWHRSWLRQVLHWKH((2VOLVWHGLQ7DEOHDVGHVFULEHGLQGHWDLOLQ&RUUDGRHWDO  7KLV SURFHGXUH UHIHUV WR WKH PRGHOGHYHORSHGE\&KULVWHQVHQHWDO
7KHRSWLPDO OHYHO RI WKH DQQXDO SULPDU\ HQHUJ\XVHIRU KHDWLQJ FRROLQJ DQG GRPHVWLF KRW ZDWHU WKHFRUUHVSRQGLQJ DFWXDOL]HGJOREDO FRVW DQG WKH UHODWHGRSWLPDOYDOXHVRIWKHHQHUJ\HIILFLHQF\PHDVXUHVDUHUHSRUWHG LQ WKH ³'LVFXVVLRQ DQG UHVXOW DQDO\VLV´VHFWLRQ
'\QDPLFVLPXODWLRQPHWKRG
7KHG\QDPLFVLPXODWLRQZDVFRQGXFWHGE\PHDQVRI(QHUJ\3OXVYHUVLRQ7KHEXLOGLQJWKHUPDO]RQHFDOFXODWLRQ PHWKRG RI (QHUJ\3OXV LV DQ DLU KHDWEDODQFH VROXWLRQ PHWKRG EDVHG RQ WKH DVVXPSWLRQVWKDW E\ GHIDXOW WKH WHPSHUDWXUH RI WKH DLU LQ WKHWKHUPDO ]RQH DQG RI HDFK VXUIDFH DUH XQLIRUP WKHORQJ DQG VKRUWZDYH LUUDGLDWLRQ LV XQLIRUP WKHVXUIDFH LUUDGLDWLRQ LV GLIIXVLYH DQG WKH KHDWFRQGXFWLRQWKURXJKWKHVXUIDFHLVRQHGLPHQVLRQDO
7KH JHRPHWULFDO PRGHO RI WKH EXLOGLQJV DQG WKHWHFKQLFDO V\VWHP PRGHOOLQJ ZHUH GHYHORSHG LQ6LPHUJ\ ZKLFK LV D ³%XLOGLQJ (QHUJ\ 0RGHOLQJ´%(0 IURQWHQG WR WKH (QHUJ\3OXV VLPXODWLRQHQJLQH
7KHFRVWRSWLPDO HQHUJ\HIILFLHQF\RSWLRQV UHVXOWLQJIURP WKH DSSOLFDWLRQ RI WKH TXDVLVWHDG\ VWDWHFDOFXODWLRQPHWKRGSUHYLRXVO\GHVFULEHGZHUHNHSWLQWKHG\QDPLFVLPXODWLRQRIWKHUHIHUHQFHEXLOGLQJV
7KH ERXQGDU\ FRQGLWLRQV DSSOLHG LQ WKH G\QDPLFVLPXODWLRQ PRGHO DUH FRQVLVWHQW ZLWK WKRVH XVHG LQWKHVLPSOLILHGPHWKRGDVGHVFULEHG LQ WKH IROORZLQJVXEVHFWLRQ
2SWLRQVIRUWKHFRQVLVWHQF\RIWKHPRGHOV
,QRUGHU WR FRPSDUH WKHHQHUJ\QHHGVREWDLQHGZLWKWKH WZRPRGHOV G\QDPLF DQG TXDVLVWHDG\ VWDWH DVWXG\ ZDV FDUULHG RXW WR PDNH WKH PRGHOOLQJSURFHGXUHV FRQVLVWHQW 7KH FRQVLGHUHG VHWWLQJV DQGERXQGDU\FRQGLWLRQVDSSOLHGZHUHGHILQHGDVIROORZV
x 7KHFOLPDWLFGDWDRI0LODQRXVHGLQWKHG\QDPLFVLPXODWLRQ DUH SDUW RI WKH GDWD VHW NQRZQ DV³,QWHUQDWLRQDO:HDWKHU IRU (QHUJ\ &DOFXODWLRQ´,:(& 7KH PRQWKO\ DYHUDJH YDOXHV RI WKHGDLO\RXWGRRUDLUWHPSHUDWXUHDQGVRODUUDGLDWLRQZHUHDSSOLHGWRWKHTXDVLVWHDG\VWDWHFDOFXODWLRQPHWKRG
x $ FRQVWDQW YDOXH RI  :P ZDV DGRSWHG IRULQWHUQDO KHDW JDLQV LQ WKH VLPSOLILHG PRGHOREWDLQHG DV WKHPHDQ YDOXH RI WKH GDLO\ SURILOHXVHG LQ WKHG\QDPLFPRGHO7KHVDPHDSSURDFKZDVIROORZHGIRUWKHYHQWLODWLRQIORZUDWHHTXDOWRDQDYHUDJHYDOXHRIPVLQFOXGLQJWKHKHDWUHFRYHU\HIILFLHQF\
x ,Q WKH VRODU KHDW JDLQV HYDOXDWLRQ WKH IDFWRU RIWLPH XVLQJ VKDGLQJV ZHLJKWHG RQ WKH LQFLGHQWVRODU LUUDGLDWLRQ KDV EHHQ HYDOXDWHG E\
3URFHHGLQJVRI%6WK&RQIHUHQFHRI,QWHUQDWLRQDO%XLOGLQJ3HUIRUPDQFH6LPXODWLRQ$VVRFLDWLRQ+\GHUDEDG,QGLD'HF
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(QHUJ\3OXV E\ DQ KRXUO\ VLPXODWLRQ IRU HDFKH[SRVXUHDQGIRUHDFKORFDOLW\DVWKHUDWLRRIWKHVXP RI KRXUO\ LUUDGLDQFH YDOXHV JUHDWHU WKDQ:P DQG WKH VXP RI DOO LUUDGLDQFH YDOXHVIRU WKHZKROHPRQWK ,Q WKH VLPSOLILHGPHWKRGWKHPRQWKO\YDOXHVRIWKHIDFWRUDUHEDVHGRQWKHVDPH DVVXPSWLRQ HYHQ LI WKH\ DUH SURYLGHGUHJDUGOHVVRIWKHORFDWLRQDQGFOLPDWH
x ,Q WKH TXDVLVWHDG\ VWDWH FDOFXODWLRQPRGHO WKHWKHUPDOWUDQVPLWWDQFHRIWUDQVSDUHQWFRPSRQHQWVZDV HYDOXDWHG LQ DFFRUGDQFH ZLWK (1 ,62 (XURSHDQ &RPPLWWHH IRU6WDQGDUGL]DWLRQ  VWDUWLQJ IURP JODVV DQGIUDPH WKHUPDO WUDQVPLWWDQFHV ,Q (QHUJ\3OXVHDFK ZLQGRZ ZDV GHILQHG E\ WKH SK\VLFDOSDUDPHWHUVRIJODVVDQGIUDPHWRREWDLQWKHVDPHYDOXHRIJOREDOWKHUPDOWUDQVPLWWDQFH7KHVDPHSURFHGXUH WR GHULYH WKH ZLQGRZ WRWDO VRODUHQHUJ\WUDQVPLWWDQFHDQGWKHUHGXFWLRQIDFWRURIVKDGLQJ ZDV SHUIRUPHG 0RUHRYHU WKH JODVVFRPSRQHQW LQ (QHUJ\3OXV KDV VRPH DGGLWLRQDOFKDUDFWHULVWLFV QRW FRQVLGHUHG LQ WKH VLPSOLILHGPRGHOVXFKDVFRORXUVSHFWUDOIHDWXUHVHWF
x ,Q WKH VLPSOLILHG PRGHO WKH PRQWKO\ DYHUDJHYDOXHV RI WKH VN\ WHPSHUDWXUH ZKLFK DOORZ WRFDOFXODWH WKH H[WUD KHDW IORZ GXH WR WKHUPDOUDGLDWLRQWRWKHVN\IURPHDFKEXLOGLQJHOHPHQW
ZHUH GHULYHG IURP WKH ZHDWKHU ILOH RI(QHUJ\3OXV
x 7KH VL]HV RI WKH KHDWLQJ DQG FRROLQJ V\VWHPVZHUH GHWHUPLQHG E\ PHDQV RI WKH ZLQWHU DQGVXPPHUGHVLJQGD\V
x 7KH FRPSDULVRQ EHWZHHQ WKH WZR PRGHOV LVFDUULHG RXW E\ FRQVLGHULQJ WKH PHDQ PRQWKO\YDOXHVRIWKHQHWHQHUJ\QHHGWDNLQJLQWRDFFRXQWERWKWKHKHDWLQJDQGWKHFRROLQJPRGH
x 7KH V\VWHP RSHUDWLRQ SHULRG GHILQHG LQ WKHVLPSOLILHG PRGHO KDV EHHQ DOVR DSSOLHG LQ WKHGHWDLOHGPRGHOIRUWKHFDOFXODWLRQRIWKHSULPDU\HQHUJ\XVH
x 7KH'+:DQGWKHOLJKWLQJHQHUJ\FRQVXPSWLRQVKDYH EHHQ GHWHUPLQHG DFFRUGLQJ WR 81,76DQGWR(1UHVSHFWLYHO\WKHUHVXOWVDUH QRW FRQVLGHUHG LQ WKH FRPSDULVRQ EHWZHHQWKHWZRPRGHOV
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7KH UHVXOWV RI WKH FRVWRSWLPLVDWLRQ SURFHGXUHWKURXJK WKH TXDVLVWHDG\ VWDWH PHWKRG IRU WKHDQDO\VHG EXLOGLQJV DUH VKRZQ LQ )LJXUH  IRU WKH2))BDQGLQ)LJXUHIRUWKH2))B
)LJXUHV  DQG  VKRZ WKH VHWV RI SDUWLDO RSWLPXPSRLQWV UHODWHG WR GLIIHUHQW DSSOLFDWLRQV RI WKH
RSWLPL]DWLRQ SURFHGXUH WR WKH UHIHUHQFH EXLOGLQJVVWDUWLQJIURPGLIIHUHQWVHWVRI((2V7KHZKLWHSRLQWUHSUHVHQWV WKH RSWLPDO VROXWLRQ H[SUHVVHG WKURXJKWKHJOREDO FRVW DQG WKH HQHUJ\SHUIRUPDQFH LH WKHDQQXDO WRWDO JOREDO SULPDU\ HQHUJ\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3URFHHGLQJVRI%6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DFFRUGLQJ WR WKH JXLGHOLQHV RI WKH (XURSHDQ&RPPLVVLRQ 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7KH UHVXOWV RI WKH TXDVLVWHDG\ VWDWHPHWKRG DQG RIWKHG\QDPLFVLPXODWLRQFRQVHTXHQWWRWKHDSSOLFDWLRQRIWKHRSWLPDO((2VDUHVKRZQLQ)LJXUHV
)LJXUHV  DQG  IRU 2))B DQG 2))BUHVSHFWLYHO\ VKRZWKHFRPSDULVRQRI WKHQHWHQHUJ\QHHGVIRUVSDFHKHDWLQJDQGVSDFHFRROLQJ
)LJXUH2))B&RPSDULVRQRIWKHWZRPRGHOVDVUHJDUGVWKHQHWHQHUJ\QHHGIRUKHDWLQJDQGFRROLQJ
)LJXUH2))B&RPSDULVRQRIWKHWZRPRGHOVDVUHJDUGVWKHQHWHQHUJ\QHHGIRUKHDWLQJDQGFRROLQJ
)LJXUHVDQGVKRZWKHWRWDOJOREDOSULPDU\HQHUJ\DQG WKH JOREDO FRVW IRU 2))B DQG 2))BUHVSHFWLYHO\HYDOXDWHGE\PHDQVRIWKHTXDVLVWHDG\VWDWH PRGHO 81,76  DQG RI WKH G\QDPLFVLPXODWLRQWRRO(
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